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(Selective chemical vapor deposition of aluminum for
the metallization of high level 1C)
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Abstract

Aluminum films were deposited by the pyrolysis of triisobutylaluminum(TIBA) in a cold
wall LPCVD system for the metallization of high level IC. The selectivity on Si/Si02
substrate and the contact resistance on submicron contacts were investigated. The carbon
free aluminum film could be obtained when the aluminum film was deposited at low
substrate temperature. Contact resistances of CVD Al/n’ Si contacts whose contact size
was 0.5 un were as low as 20~402/ea. which is 30~50% of contact resistance obtained by

sputtering technique.
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Fig. 1. Chemical composition of a CVD alu-
minum film below 200A from
surface analyzed with XPS.
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Carbon in aluminum film analyzed
with AES. Thickness of the film
was 0.6 um and analyzed position
was 0.3 um below surface. Substrate
temperatures were (a) 260C, (b)
315¢.

Fig.

methyl717} HoAAHA GFo|wele G776
ZAgte] @AIE ] o) F Favt Vb AelE W
A 713 glell &bt R dFrlw gl ¥A
B -methyl ¥} uk-go] doudr} ™ o] 74 oF
15 2ol &4 2R3 "o @d50ls 2

1
%50} 3

xmie] 3}af ubgoll ojsf A= =]
2= Aol = 7R 2rE TVHAIASF
odch P et vist

ete] AdAe]l g -
hydride #7 u} ohg}l # -methyl A7 wt
2o i e doljr g whijele ®A: BES
g53kA4 =}l AES(auger electron spec-
troscopy)& ol&sled A 0.6 wn®] UFvlE =H
0.3 um YRlellA &4 B85S HAEdlHod 2 4

g 27 20 vehiglch T 227} 260C A o

Y
2 we T

G54

O_uH
Eanis

EFTSEHGE $318 A $12%

(1649)

33

wtevt 7iH 571 315C
~5%2| &7t AEHA. VW 20k o
25 oleR Frishyl Folyy whebe] wiA3}
A 2 HAE AR ol 71 2ot nd
45 &Folw e AAA] B -methyl AA whE
dolvt =hf ®hA o] Bolyr] Wiz @
chelch
spehs 2 obFulye] AdE/AdelE Ak 7kl
gk Adsd FAE s x| o8 Fz zuid
. e FE Wl vjE) 1w 2] o] 2
AL TIBAS| A& &5 Wh3on o4edd gl B
-hydride M7 ub-oll 23 dFrly o] YA ==
w7t 71l wel thar] wfel vehde = A
2] & A2 AbEkE Z1Eelld S A48t oy
2| a7h 2] dEell A=A Fao] sbedt e
el qleh " HAA "Ag) oAz} & 7]l
A 71 Exo wE HYA S WPl & v
o AEA B AT} 22 vIRelA = vl &
Lol mE AN Frxo] wspr} zto} oeix A4y
4 BAs A=A A7t F F 71ge] sl AS V1w
+EE EEFOEA F 7lHeMY g4d S AE
A & 5 slenz AHA Fate] shgsivt dF
ol ubet HAA A A3} ozl A2l 4t
BHEe] AE 4 eV A v 345 7]AE ~1 eVE
A gt 54l FulyE hute] HAIER A=A
L2 FE Zgelant dRo)y o) Fatgleh oo
Aol 7)) A A8 B8 A7} 3 eV
24 Ao AtshEolxg gt 4 eVel w8 Ak 2
2t de| Zldat A2 Abshg 7]akellx o] Ay

L

i

(a)

33 3 Si/Si0, 71l Lo ulbE A=Ay A
Al 7l &3 (a) 2407, (b) 2557,
(¢) 270C

Selectivity loss dependence on Si/SiO,
with temperature.
Substrate temperatures were (a) 240
€. (b) 255C and (c) 270TC.

Fig. 3.
substrate



54 EREE EREE P ENET
4 A5} A Zelrt Al Zatat 34 7]kl
Aol Atolxrprz ztrh webr dFv)Fo} o} E F
&0l olvl FAH rlukat A=lE AsbE 7|l
I e ;]{L L B‘j_?,]o”/(-] MEHXJ Zzt E_A-l
ehA AelEs del® asb olaelde
B S5t 33 ol olwel e WYY HE
Wb el Awn FHo] Pssich Jla %
b golAlnl AelRat AelE sty v|elxle) @
WA EE AL gebx 33 27] ¥ 71 Lol
o) Y4B Aeine] Adgel 23 3o /)%
2571 240°C oA 270C & F7Igtel mep AleE
T A AbEE Z|ghalae] Mulyg Al 7%
€ A%%E el

e rlr J

ZHx A{yule]z

% oa;]— zﬂu]?;l"o_ Byl 3}5]- oLA]

Fig. 4. Optical microscopic dark field image
of selectively plugged aluminum on
submicron contacts.
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Fig. 5. SEM image of aluminum selectively
plugged on a contact.
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Fig. 7. Optical microscopic dark field image
of aluminum selectively plugged on

contacts In test patterns.
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